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Abstract 
Patchouli or Pogostemon Cablin (Blanco) Benth is one of the species of essential oil plant.  In Malaysia, patchouli is commonly known as 
. It is widely appreciated because of its value in medicine, toiletries, perfumery and insecticides. Aromatic oils and their 
compounds have very good demand in national and international markets. In order to gain the optimum production from patchouli oil 
yield and quality, the best selection of sample preparation must be identified to prevent the chemical composition in the aromatic oils. 
This study investigates the effect of sample preparation on the yield and quality of patchouli oil, namely the chemical composition. Three 
different size of sample was prepared. Dried Patchouli plant (Pogostemon Cablin Benth) with an average length of 10-20 cm, 2-4 cm and 
0-4 mm was used as the sample in the study. The production of patchouli oil can be obtained using steam distillation. The yield extracted 
from patchouli plant was collected every 2 hour until 10 hours of extraction time. This study examined the chemical composition of 
patchouli oil as a function of extraction time during steam distillation. Capillary gas chromatography - mass spectrophotometer (GC-MS) 
was used to determine the chemical composition of the extracted essential oil. The major composition to determine the patchou -
- - -bulnesene . The chemical percentage increased gradually with time up 
till 10 hours, in which exceeding this duration no increase in the yield was observed. Patchouli alcohol, the major component and 
characterized the patchouli oil, accounted for 47% in the extracted oil, from grind sample which complies with the commercial grade 
patchouli oil, 30 %. 
© 2013 The Authors. Published by Elsevier Ltd.  
Selection and/or peer-review under responsibility of the Research Management & Innovation Centre, Universiti Malaysia 
Perlis. 
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1. Introduction 
Patchouli or Pogostemon cablin (Blanco) Benth is native to the Philippines and grows wild and cultivated in Malaysia, 
Indonesia, Singapore, China and India.  Patchouli is used in perfumery, cosmetics and processed food industry. The 
chemical constituents of the essential oil were found to be twenty-two sesquiterpenoids, in which patchouli alcohol became 
major constituent [1]. Patchouli (Pogostemon cablin) oil is one of the important natural essential oils used to give a base and 
lasting character to a fragrance perfumery industry [2]. The oil produced during extraction is called patchouli oil.  
Patchouli oil is an aromatic material of plant origin, which is widely used in perfumery, antibacterial agent and 
flavourings. They represent the "essential aroma" of the plant from which they are obtained. Patchouli is a perennial bushy 
herb or shrubs with strong large stems and aromatic furry leaves. Its aromatic oils can be found in various parts of the plant, 
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including leaves, stalks, branches, and roots. Patchouli is best grown in area up to 400 meters above the sea level and 
requires constant quantity of rainfall, 2500 to 3500 mm per year. The ideal temperature is 22° to 28 °C, with plenty of 
sunlight, and with humidity greater than 70%. 
Patchouli oil can fetch a hefty price of RM3000 per kg in the market in year 2011, depending on the quality. Since there 
is no synthetic replacement for patchouli oil, the demand is very high in the international markets. The world demand of 
patchouli oil is currently stood at 587 tons per annum.  The demand of patchouli has never stopped increasing. It is 
anticipated that the price of patchouli will remain high in the future because of high demand of patchouli worldwide and 
introduction of new application of patchouli oil. In view of the importance of patchouli oil to many sectors of industries, it 
would be benefitial to improve the production of patchouli oil. As a result of this, prospects for discovering method of 
inducing patchouli production are very promising. It is expected that through understanding of the mechanism of patchouli 
extraction, there will be sufficient supply to meet market demands. Therefore, there is strong incentive to optimize the 
patchouli oil extraction yield.  
Organic patchouli essential oil is widely used in medical, perfumery, rituals, cosmetics and to scent clothes and textiles. 
Along with scenting textiles, patchouli oil also acts as a deterrent to insects. Indeed, patchouli oil is used extensively in the 
flavoring industry, and serves as an ingredient in many foods and beverages. 
In aromatherapy, patchouli essential oil is used as a topical remedy for skin problems such as acne, eczema, inflamed, 
cracked, chapped and irritated skin. It is known as a cell rejuvenator and helpful in healing wounds and scars. As an 
antifungal, patchouli oil has been used to treat athlete's foot. For the nerve system, patchouli essential oil helps to reduce 
tension, insomnia and anxiety. Furthermore, patchouli oil is use as a fixative in many natural perfume formulations. 
Patchouli alcohol in patchouli could also be responsible for the high repellency activity of the essential oils. Jantan and 
Zaki (1998) discovered significant repellency effect exhibited by the patchouli leaf oils towards Aedes aegypti and excellent 
protection from mosquitoes [5]. 
Indonesia is the major producer of patchouli oil in the world with an estimated 550 tons per year, which is more than 
80% of the world total production [3,4]. At present, patchouli plants are the only commercial source of patchouli alcohol 
and cost-effective synthetic routes for enantiomeric pure patchouli alcohol have yet to be developed [6]. In plants, 
sesquiterpenes and other volatile secondary metabolites can accumulate on or in the leaves, and often in specialized surface 
structures such as trichomes. The accumulation and biosynthesis of patchouli alcohol and related sesquiterpenes in patchouli 
leaves has unfortunately received limited attention [7]. 
Therefore, many research have been conducted to determine the best method. Some of the factors that can affect 
patchouli oil quality are extraction time, pressure, temperature, and sample mass [8]. In this study, the focus is on the 
extraction time and sample preparation. From past study longer extraction time have higher yield [9]. Some goes to the 
sample mass factor as higher sample mass is proportional to higher oil yield [9,10]. Nevertheless, no research has been 
conducted on the effect of these parameters on the chemical composition of the extracted patchouli oil. Hence, this paper 
specifically focuses on the findings of the recent study conducted by the authors on this issue. 
2. Material and Method 
Patchouli Plant was collected from herbs farm of Nilam Suling Sdn Bhd which is located in Miri, Sarawak. After 
drying, the patchouli plant was prepared into three samples. The first sample, designated as normal sample, was original 
dried sample obtained from supplier in the range of 10-20 cm length. The second sample was cut into size of 2-4 cm. The 
third sample was grinded to around 1-4 mm and designated as grinded sample.  
Patchouli leaves of 100g were placed in a bench scale steam distillation unit and the system was run at 100oC and 
atmospheric pressure. The extraction was conducted in the range of 2 to 10 hours. The extracted oil was then analyzed using 
Gas Chomatography Mass Spectrometer (GC-MS) to determine the chemical composition. 
Figure 1 shows the flow diagram of the experimental conducted in the study: 
GC/MS analysis was performed using Agilent 7890 model, mass spectrometry 5975c inert MSD equipped with a DB-
WAX MS 122-
injection, while the operation temperature was programmed at a rate of 0.5 °Cmin-1 to a maximum temperatue of 245 °C and 
held for 5 minut
rate of 1.0 ml min-1 flow rate. The spectrometers were operated in electron-impact (EI) mode, while the scan range was 40-
550 amu, and the ionization energy was 70 eV. The inlet, ionization source temperatures were 250°C respectively. The 
components of the oil were identified by comparing their mass spectra with the recorded spectra in the MS library [8]. 
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Fig. 1. Process Flow Diagram of the experimental work 
3. Result and Discussion 
The extracted oil was for its chemical composition via a gas chromatography - mass spectrometer. Each component in 
the extracted oil was identified through matching with data of various components in the mass spectrometer library. Table 1 
listed the outcome of the matching process, indicating the quality of the matching in terms of percentage, following the 
international standard compounds of patchouli oil [11]. The table indicates more than 30 chemical compositions ranging 
from 25% to 99% matches. 
Considering a minimum of 80% matches with the standard components in the library, 15 chemicals were identified 
from the list of chemicals presented in Table 1. These chemicals represent the quality of the extracted patchouli oil, which 
give its essential oil characteristics. Table 2, Table 3 and Table 4 showed the chemical characteristics changes of each type 
of samples with respect to the extraction time. 
                                                Table 1. Analysis of extracted patchouli oil quality using gcms 
Rentation 
Time (Min) 
No CAS Component/ Composition Quality 
(%) 
8.000 00514-51- 2 -patchoulene 98 
9.568 15714-10-0 2-(4-Methyl-1-
cyclohexenyl)-1-propanol 
47 
10.110 003691-12-1 -guaiene 99 
10.227 000087-44-5 Caryophyllene 99 
11.095 000560-32-7 -patchoulene 91 
11.195 056633-28-4 -Panasinsen 38 
11.457 001405-16-9 Patchoulene 99 
11.649 006753-98-6 caryophyllene 86 
11.783 1000159-39-4 -aromadendrene 91 
12.331 018431-82-8 -chamigrene  95 
12.687 003691-11-0 -bulnesene  99 
13.532 025246-27-9 Alloaromadendrene  70 
13.882 002870-04-4 2-ethyl-1,3-
dimethylbenzene 
30 
15.170 339154-91-5 -elemene 42 
16.120 042123-66-0 2,5,6-Trimethyl-1,3,6-
heptatriene  
51 
17.000 000620-17-7 3-ethyl phenol  25 
17.530 1000150-14-4 Trans-tricyclo 60 
Sample Preparation 
( Normal, Cut , Grind ) 
Extraction Method 
( Steam Distillation ) 
Extraction Time 
( 2 hours, 4 hours, 6 hours , 8 hours,10 hours ) 
Oil Analysis Using GC-MS 
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hexane,3,3,6,6,tetraethyl 
17.769 001139-30-6 -caryophyllene oxide 93 
17.962 001139-30-6 -caryophyllene oxide 94 
18.265 1000161-99-5 4-ethenyl-4,8,8-trimethyl-
2-methylene-
Bicyclo[5.2.0]nonane,  
30 
19.017 006975-94-6 3,5-dimethylcyclohex-1-
ene-4-carboxaldehyde 
64 
19.681 104900-59-6 2,3,3-Trimethyl-2-[(E)-3-
methyl-1,3-butadien-1-
yl]cyclohexanone 
49 
20.415 001139-30-6 -caryophyllene oxide 43 
20.771 077171-55-2 (-)-Spathulenol 38 
21.208 003691-11-0 -bulnesene  62 
21.435 067999-56-8 Isolongifolene epoxide 70 
21.803 005986-55-0 Patchouli alcohol 95 
22.187 000475-20-7 Longifolene 70 
22.759 000128-37-0 Butylated hydroxytoluene  46 
22.974 006750-60-3 Spathulenol 90 
23.219 019598-45-9 Dihydrokaranone 86 
23.534 1000151-48-9 Longifolenaldehyde 38 
23.726 018319-28-3 Thyroxine 52 
23.860 025246-27-9 caryophyllene 64 
24.892 000877-53-2 (2,4-dimethylphenyl) 
acetate 
50 
25.049 
 
242794-76-9 4-ethenyl-4,8,8-trimethyl-
2-methylene-
Bicyclo[5.2.0]nonane,  
70 
25.387 000489-83-8 3,9-diene guaia 80 
25.521 000763-93-9 3-Hexen-2-one 43 
25.918 000122-03-2 Cuminaldehyde 95 
26.658 013362-83-9 7-methyl-Thieno[3,2-
b]pyridine,  
43 
27.398 1000159-38-2 4 methylene-2,8,8 
trimethyl-2-vinyl-bicyclo 
43 
 
Table 2. Analysis of patchouli oil extracted from normal sample 
 
Bil Composition  CAS. No 2 hr 4 hr 6 hr 8 hr 10 hr (%) (%) (%) (%) (%) 
1 patchoulene 000514-51-2 1.42 1.13 1.38 1.30 1.47 
2 guaiene 003691-12-1 10.97 8.77 10.13 9.51 10.61 
3 caryophyllene 000087-44-5 1.50 1.21 1.44 1.38 1.47 
4 patchoulene 000560-32-7 4.49 4.54 3.96 4.16 4.66 
5 Patchoulene 001405-16-9 1.20 1.17 0.99 1.08 1.13 
6 caryophyllene 006753-98-6 0.70 0.55 0.74 0.61 0.70 
7 -aromadendrene 100159-39-4 0.29 0.22 0.43 0.25 0.31 
8 -chamigrene  018431-82-8 0.28 0.22 0.27 0.23 0.29 
9 -bulnesene  003691-11-0 12.34 9.89 11.80 10.97 12.22 
10 -caryophyllene oxide 001139-30-6 2.37 2.56 2.03 2.16 2.10 
11 patchouli alcohol 005986-55-0 35.73 38.85 38.37 37.28 34.58 
12 Spathulenol 006750-60-3 0.41 0.45 0.51 0.45 0.44 
13 Dihydrokaranone 019598-45-9 0.70 1.05 0.89 1.00 0.94 
14 3,9-diene guaia 000489-83-8 0.27 0.40 0.43 0.48 0.43 
15 Cuminaldehyde 000122-03-2 0.19 0.19 0.46 0.30 0.24 
16 Others  27.15 28.80 26.17 28.84 28.41 
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Table 3. Analysis of patchouli oil extracted from cut sample 
 
Bil Composition CAS. No 2 hr 4 hr 6 hr 8 hr 10 hr (%) (%) (%) (%) (%) 
1 patchoulene 000514-51-2 1.42 1.52 1.50 1.37 1.43 
2 guaiene 003691-12-1 10.97 10.70 10.71 9.39 10.19 
3 caryophyllene 000087-44-5 1.50 1.49 1.51 1.37 1.46 
4 patchoulene 000560-32-7 4.85 4.46 4.73 3.91 4.14 
5 Patchoulene 001405-16-9 1.20 1.12 1.20 1.01 1.14 
6 caryophyllene 006753-98-6 0.70 0.70 0.79 0.61 0.74 
7 -aromadendrene 100159-39-4 0.29 0.30 0.47 0.27 0.44 
8 -chamigrene  018431-82-8 0.28 0.28 0.30 0.24 0.26 
9 -bulnesene  003691-11-0 12.34 11.90 11.93 10.94 11.37 
10 -caryophyllene oxide 001139-30-6 2.37 2.11 2.07 1.92 2.00 
11 patchouli alcohol 005986-55-0 35.73 35.86 34.18 37.29 35.83 
12 Spathulenol 006750-60-3 0.41 0.47 0.46 0.53 0.51 
13 Dihydrokaranone 019598-45-9 0.70 0.83 0.82 1.00 0.90 
14 3,9-diene guaia 000489-83-8 0.27 0.36 0.41 0.54 0.46 
15 Cuminaldehyde 000122-03-2 0.19 0.40 0.50 0.61 0.56 
16 Others  26.78 27.50 28.42 29.00 28.57 
 
Table 4. Analysis of patchouli oil extracted from grinded sample 
Bil Composition CAS. No 2 hr 4 hr 6 hr 8 hr 10 hr (%) (%) (%) (%) (%) 
1 patchoulene 000514-51- 2 1.22 0.78 0.83 0.91 0.83 
2 guaiene 003691-12-1 10.60 6.43 6.74 6.93 6.43 
3 caryophyllene 000087-44-5 1.71 0.97 0.99 1.03 0.94 
4 patchoulene 000560-32-7 4.68 3.16 3.16 3.25 2.73 
5 Patchoulene 001405-16-9 1.15 0.96 0.91 1.01 0.78 
6 caryophyllene 006753-98-6 0.75 0.43 0.45 0.47 0.47 
7 -aromadendrene 100159-39-4 0.34 0.18 0.21 0.22 0.33 
8 -chamigrene  018431-82-8 0.28 0.17 0.19 0.20 0.19 
9 -bulnesene  003691-11-0 13.44 8.44 8.74 8.88 8.18 
10 -caryophyllene oxide 001139-30-6 2.46 2.93 2.85 2.81 2.70 
11 patchouli alcohol 005986-55-0 34.61 43.23 44.08 43.16 46.55 
12 Spathulenol 006750-60-3 0.27 0.37 0.39 0.33 0.28 
13 Dihydrokaranone 019598-45-9 0.78 1.45 1.53 1.50 1.59 
14 3,9-diene guaia 000489-83-8 0.26 0.34 0.37 0.39 0.38 
15 Cuminaldehyde 000122-03-2 0.20 0.38 0.35 0.39 0.40 
16 Others  27.25 29.78 28.21 28.52 27.22 
 
From the results presented above, all samples contained the 5 major chemicals ( - - -
patchoulen -bulnesene ) that represent patchouli oil. Hence, it can be concluded that the quality 
of all essential oil of patchouli extracted match with the quality of patchouli essential oil in the market. In fact, the patchouli 
oil quality is much better than most of the products in the market, if the comparison is made based on the quantity of 
patchouli alcohol contained in the extracted oils (as shown in the results of GCMS analysis of all composition results 
analyzed in this research). Patchouli alcohol is the main component that characterized the essential oil of patchouli. A 
minimum quality of 30% patchouli alcohol content in patchouli oil is acceptable in the essential oil market. If the quantity 
of patchouli alcohol exceeds 30%, this indicates even a higher essential oil quality, hence promises a higher return. 
Patchouli oil contains terpene combination with alcohols, aldehyde and esters which interact with each other and 
provide a unique smell of patchouli oil. Patchouli alcohol is a major component of the basic and essential oils to determine 
- - -patchoulene are also 
components that provide the characteristics and physical properties of essential oil [12]. As expected, there is little 
difference in the concentration of components in essential oil samples obtained from every type of sample extracted. 
The content of Patchouli alcohol in all of the essential oils range from 35 to 47%. Grinded sample showed the highest 
patchouli alcohol content (47%) as compared to the normal sample (39%) and the cut sample (37%). In general, the quality 
of the essential patchouli oil increases with repect to increasing extraction time. Nevertheless, upon careful examination, it 
was noticed that some components decreased with increasing extraction time, vis a vis, some other components increased 
with increasing extraction time, while there were also some componets were not affected by the prolonged extraction time. 
Among co - - -Bulnesene. On the 
other hand, components that showed increment upon increasing the extraction time were Patchouli alcohol, Spathulenol, 
Dihydrokaranone, 3,9-diene guaine, cumin -Patchoulene dan -aromadendrene. There were also components 
- - - - Caryophyllene,  
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The decrease in the percentage of some chemicals was due to the side reaction occurring between the carbon double 
bond and oxygen or hydroxyl ion and transformed the chemical species into another form of chemical, which resulted in the 
increase of some other components with same number of carbon, as mentioned above. For example, it can be seen that the 
-Guaiene (C15H24) resulted in an increase in Spathulenol (C15H24O).  
From the discussion above, it is clearly shown that the quality of patchouli essential oil production depends on time of 
the extraction [8]. The longer the extraction time, the higher composition of Patchouli Alcohol was obtained. The best 
quality of patchouli oil was found at ten hours in which 47% of patchouli alcohol was obtained from grinded sample during 
steam distillation. 
4. Conclusion 
From the study, it can be concluded that, to a certain extent, extending the extraction time does increase the quality of 
the essential patchouli oil extracted. Analysis of the results indicate that all the extracted patchouli oil exceed the minimum 
quality of commercial patchouli oil. In the event of increasing the extraction time, some chemicals decreased, some others 
increased, and at the same time there were also some components that were not affected. It was also found that the method 
of sample preparation did influence the amount of oil extracted. 
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